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lit 1 1 mm^yf^ v-^-t Tis-«^^ (A— I ) 

(A-l) 

Uti] 

-iSLA (A-l) 

G 

(A-l) * : AI:i5M--y^omi:^r>/^:& 

i/S. r/u=:^v^;«7>'U7Kn/ur 5: ry— /i-;^=^r 

S> r/u^/L-t> L< fir y — /u;^>'u:7^ ^yb^, --v^n 
«•SfiM^cH^*$^^rv^T>b J:v\ R^. R^ti^ 

^^^VLtdzk^i^^. mmm^. 3?#s^s. --.T^czfis. 

^ <t R LT 5 - 6 LT txt V \ 

[If *I13 1 If 3j<^ 2 {C|Em<7:>^ Vr^M^^^ffll-T 
[000 1 ] 

LXfj:^^ i^^mf&m. ^myi-^fz,^ 
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[0 0 0 21 

^-iJ^v^oi-/ h>^y ^>5^— ;65:^>'-^;^/c^tT'7t^<^ST- 
10 [0 0 0 3] L;O^L. ttJffiTktt-f < ii-^^il^ 
^ (T^y-K) Sr*DT^b<fp^n^pK;55<g;Trbfc«9. 

\^o:Lti)^^^. ) icioVNTJi. ^^fkttTy';^ (sc 

20 [0 0 0 4] ^rx'. HtJtSPn^li^^;9^i-^@6l3TM5|sf^ 
^>S5:^im'^fflv^yc7Ktt'^ ^J;tl^. 4#^eg5 6- 

1 5 7 4 6 4t5g5p4- 18468-^. f^lO-1 

10126-^. Ir)10-195355 ^■m(D^<ikm\^^ 

W7K^4^^fc'5fM-Egr^±i-5t>(7:>(7:•+^<h^iv^v^|ffi 

[00 0 5] — #MBg 58-45272 
6-340835-^. IB37-268254^, mi -2 
68257"^. 1^7-268260 -g-O^^^gJClJl, c> 

40 »»i§tt;ii5+^^T7iv\ 

[0 0 0 6] £A±(7)iil9. Sifett. 

^ftc7)i*;7Kfi, W^i§tttciRn. Kig 

50 [0 0 0 7] 



3 

0 '^=^ V v^mm^ ^ws^-t^ r <k s: 
K«^^^6QW7Ktt. mz.m\n.^^^. mm^m^m.^. n 

[0008] 

< 1 >ffl®tt^y ■^-<hTiS-iS^ (A— I) T-^$ix 
§«fe^'J<J: 5r^tf3tfei»3a^^^^*-r^ <!: Sr i" 

-fiS:^ (A - 1 ) 
[000 9] 

l^k2] 

-jte^ (A - 1 ) 

G 

[0 0 10] ±fS-ii5^ (A-l) 4^ : A*i5M-v7^n 
^>^Ty^5>A-NH2t7:>^J^&^i-o B^StKB^Ii. 

•To G. R\ K^Kt^^m^\.X^ /No>5ri^ 
I^.T-. ^gTOi^X. --T^o^^, v-r/S. ;^ 
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T.'i-^^yi-t b< liT yu;:^yU7}N::i/VS. ^t'ci 
^>^yu;}^ - /US. Tyu^ywt> b < f^T y — 

10 R^. R^\^^^mL\c7Kmm^. mmmm. ^^m&. 

-^■7" a its, Ti^jum. T/U=i^i^^/U:^^=^jU&^ TV 
t:ir y — >'u;^>'i^7j^^/uS. ;^>'i-:7r^'Y/^S^^:bb. 

#S^i3g^wa^£^^bTv^Tt><tv^ R^t 

R^ fc^V>tiR^i:R«;55^-g^bT5-'6Mli$rff^j*b 

< 2 > stjia 1 \z:ui^<Dm^mn^^WL'^i:^m't^ r. t 

i: "f ^ :/ ^ mj&^o 

< 3 >t(lfE2tCfE«(75-f>-i5^ffij5S:^^fflV^TfE®^tT5 

[0 0 1 1 ] :^^0J^w*5V^T^^. ^\:i&sT<D^^7l)mm 

< 5 >m^M(Dm^[:miiL:^^^ 1.05V(vs SCE) 

0. 2mmo 1 /g Je/.±4 . 0 mm o 1 / g JeATTfc 5 
30 Z.t^W<SLt-r^mt^< 1 >i^r/Ht)f5<4>75^b<5> 

< 8 >?ffi^tiAKy -7— ;6^t''-yU7Ky -v^-T-fc-Sr i:Sr# 

< 9 >^fe?S3K^;d^ *felfij <t fffijgtt^i^ y t ir^m 
i-^*<g^J^titr7k^S:AbTfUk:^ii'^r ^t>\ 

< 1 1 > ttlfS< 1 0 > {rfB®(7)-^ >->7 Srffiv >TIE^$:n 
[0 0 12] 
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[0013] (m^u&'f'^mm stjis*%0jco«&« 

[0 0 14] -m^m- 
^ (A-i) xm^ti^h<Dtm^i.\^\ 

(A - 1 ) 
[0015] 
Ut3] 

-jftjS; (A-i) 

A-N=N-\ /)-N^ 
G 

[0016] — (A- 1 ) t:::^oV^T. Af^SM^-T^ 
(a) 7!i-?p (f) T^^tt'St'^^y- 

[001 7] 

['ft 4] 
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-»a*(a) (b) 




20 S^^i-o — flx^ (a) (f) (00%^ ^^^LV^^O 

li— (a) . (b) T-^^tt^ .^y 
^ry^-/UiiT-fc«9 . *tiT^UV^co{l~^^ (a) 



[0 0 19] BiSt/Bati. #^~CR^ = . -CR^ = 
[0 0 2 0] G, R\ R^fl. #^^iVz:LT. 7K^i^ 

^^a^^^'^-i^-^. mmmm. -^t^d^s, 

yS. ^KdS, ryi^^yuj^lir y — 

[0 0 2 1 ] GT-*$nS»*UV>giftSt LTt^zKig 

TJ\^^^^ym^ ry— yU^=^>>S. Ti/yU:;d-^iy 

50 IS^iiST'gm^ixfcr ^ ys, Tv-yur^ys. 
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[0 0 2 2] R\ R^T-^$n^«^* LV^m^Sti. Tk 
[0 0 2 3] R^. R^{i. ^^^43i:iC. Ti^mm^. mS)5 

R^ R^T'^Six5*f*Lv^eiftS(i. 7k^® 

hmmm. ^^mm. ^y^^jtm^. ri^/\-m. r/i- 
R^. K^f)mmz.ii^mm^x-h^^t\'tfii\.\ 

Loo 2 4] R^^R^. fc-5V^{iR^<tR^;65rf£'&bT5 
~6Mm<Sr?f^^LTt cfcV\ A. R\ R^. R^. R^. 

G r-^ ^ ^ ^ g M t:: ^ Wi- ^ CO 
^^UT{:i. -hlEG. R\ R^T-^JfTtemS^^tf 5 

[0 0 2 5] *^P^<50^JN/&vKj^tt§^3isfT-fc5^-^{C 
(i. A. R\ R^. R^, R^, GAi(0\i^'ri\t^(Oi\LW\^ 

*LV\ ®JfeS<t LTco-f ;^>'l4M7jcttSi::ll. 

4ttw;;?7 7U7}<=3f v^/v-X. :^;v^^mtm-^\^^^\ 

T/U;*; yi^jR^>d->- (011. y A-Y:^^-. -i- h 
y»>A^::e->', y ^7i:.^;d->-) *5 i 

[0 0 2 6] *0^,^ffl«jw*3v^T. mmmmitrji^^ji' 
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cT^j^mi^^mt^l -2 OT-fo'Sr i:7)5i?4L< . 1-1 
6 T-fo 5 :i ^ b izdj^ L V ^ r ^ v'V-^^^yuSX t/Mm 
r -^^u^^yuStT^T y — /^gB:^^^i:7aIz:ly^3i^i•^>^^/^T 
^mm<Dm\z\^. ^^/u. :r.^yK y^/i^. -ry:7^Dt' 

a. 2->'ni;^^^/US. tr^/VS. ST^Ty/USSr^tf 

[0 0 2 7] *§g*fflS^c^3v^T. 5r#i^S»ir y -/i-s 
si/gifer y— /ussrS^fe-fSo ry-zi-sii. >^a.:^ 

iT*bv\ 5?§®5S<7:)j^^J^^m*:i6-2 0T-fc^r t 

— /l-. o — n a:7zii^/^^r>*m— ( 3 f 
[0 0 2 8] -^T^n^St;if:i, e^S^^-f-S-^-T^ cz^ 

T/u^/i-i5:t>*r y — y^Xy^;t^:^y^S. TC^/U 

(nmi^i-^. 2-t*yv?/wS. 2'-^3i:=i/i.S, 2-^r 

y^y/i-S. 2 — <>-:/f"Ty'y yu^, 2— <vy:^^ih 
y y yi-SSt>' 2 - :7 y ywS;6^-g-^tL-5o 
30 [0 0 2 9] T/^^/\^RXfT V 

a^cOTyu^yu^t/T y — yi-^yi-7^:=^yi-S;i^'g'^n^o 
T/\^^/\^R'(JT y — y^^y^7^^:=ly^S(7:)0iJ<^ UTJi. 

[0 0 3 0] T/i^^/URZ/T y —jUy^/uy^z^ju^{z 
. Ml^S^Wi"^ r yu^^yu^I/r y — y^;:^yu:7 >f ^yu 
tietft^Tyu^yi-STJ^T y —yu^^yu^ >r ::iyua;5^^ 
-^n^o Tju^/uRx/t y — yu;^yu77-^ ::i/i-^(7)0t]^ L 

[0 0 3 1 ] TixyuSJrt^, emS&Wi-STv^ybS^i 

I>'^Si^corv^yPS;il5'g-^n5o HtJlETwi-S^ LT 

SmSofi?iJ{rii. ^:^>'t4M7KtiS^^^^n'5o ttJter 
vyuS(O0iJlc:{^. Tir^yuS^it>*-0'>^-YyuS7&S'^*n 

[0 0 3 2] /^ayr>^i^^i: uxi*. ^'^^^Z^^. Jtg^ 

50 [0 0 3 3] TyU^yi-SXJiT y — y^SJ^Ci^x ofg^ 



9 

UrJi. j^mJ!^^t^;5S 6 - 1 2<DTy — /UT:$ 
[0 0 3 4] r^\^:=i^i^mi^n. Si^M^mi-^Tyi-^^ 

:yo3K=^riyS. y h=3eiy:i:- h=3e'>S. t KD::3fv';ii hr^f- 
S/S t/ 3 - yU^ ^ >^ P iy StIiS^ ^ n ^ o 

[0 0 3 5 1 r y — y^x^^iyx{r^i. ®^s^#i-^T 

y*-yU;^^iySi3:t/^g^c7Dr y —jx^^^^y^t-^-^fx. 

1. 2 y —jx^ir^'ymtm'^ HuiSS^So^fJtc 

StJtfiT y — yu;d-^v/Scofi?^Jtwfi. :7-cy:^>^*, p_y 
h=3e^/73iy :3eiySStKo-y h:3eiy>^3iy=aeiy^30S^ 30 

[0 0 3 6] v- y /i-:^=^i/S<b UTIi. ^1^^*1^7)5 1 

[0 0 3 7] -^7^a^;a-:^iySt;iti. 

1 2<7)-^7^n^:^aeiyS;6^$?^ Lv\ mjfEgJ^K^o^iJlc: 40 
:6S^^n^o tflBB--xnS:^arv'S(7:)«?fl{Cfi. 3-fy 

[0 0 3 8] T/^^:3ev^;57/^7J^'::^y^;d-i^^>^S^C{i, 
ryU=i:^rv';^>'t'7K:i^/U:d-:^iyS;5S-g'*tL^o tfJlfiTyu^ 
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[0 0 3 9] T y — /u;d-=3eiy:^yi-7K^/w:t=^iy^tc{l. 

jg^^l^^^Sfez)^ 7 ~ 1 2 or y — yu;d-^iy;^7/U2j^rz>'U;^:^ 
iyS;dS^f ^ LV\ ftifST y — /^x^^>':J&y^J^^^/U;i^^rv- 
[0 0 4 0] Tiy/ur ^ yst-n. m^m^^-t^n^ 
/i^r ^ y SSi5«HJftSoT v-yur ^ y m^^^^^ti^. 
tfriBTiz/UT^ ys^ UTf^. 2 - 1 20 

T^y/UT^ yS755^?^Uv\ flfjIBfi^SO^iJ^^fi. -f;^- 
V't^MTkttSTJi^'g-^tL-So mjfETiyyV'T ^ y £(7:)0ijtc 
11. Tir-^yWT^yS. >^ci t•:3^=ly^T ^ y -<>->^ 
>f'>'^r^yX, N-:7 3i^yUTir^yur ^ y&D^s, 5~ 

[0 0 4 1 ] ^7 Kstcti. mi^m^^-r^ ^ u-f k 

K^. 3, 3-i>y^/V'^>u-r K^S:t/3-:7ai::^/b!? 
[0 0 4 2] ;^/u:7r^-r/i-T^ ySt;m. M^S^W 
/uT^yS/if^^^n^o HlrfEgms<73#ijfrii. r/^^r/u 
N, N- v^:rn bVu^/i-y'r-^-f ^^r ^ ySid^-^^n 

So 

[0 0 4 3] T/\^=^^C^:tJjU:^^/UT^ymi,^\t. Sit^ 
^v':;«;/U7}s'r^/ur^yS^LTtl. 2 - i 

[0 04 4] r /^=3eyWSl/T y — /l/^/bAj>:^yU'r ^ y ^ 
T ^ y ^t>*Mgi:fec7:>Tyu^yuStKr y — /u>^/U7f;ri 
li. j^m/^^m;^^ 1 ~ 1 2<7:);^/t'5}^:=i/uT^ y^;0^i?* 

yuT^y^, N-:7 3ir^ywy ^ vj^yujJ^^/uT^ y ^ 

[0 04 5] :^/u^<^-Y>'US«::il. gmS^Wi-S:*/^ 
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;<7 yu/^ ^ y uS;65 ^ ^ n ^ p 

[0 0 4 61 :^^\^yr'^^^^m\^\^. gmSSr*i-5>^ 
>^ 7 r ^\^^<D^\ J- J:i> v> / ^/v;:^ jx^yr^^ /i-S 

[0 0 4 7] Tyun^^v^;^?/^:^?^/!^^*^*!. g^S^^ 10 

UTI^. J^^i^^fS::65 2 ~ 1 2(DT jViri^i^iJ jV7f.:^;V 

h ^ :«7 /u :^ >'^S-R T>'^ V^i^ti =- ^ * n 
[0 0 4 8] T'>/U:^=3ri>£iC(i, fimSSr^i-^Tv' 

[0 0 4 9] :^/\-y<'e^ aifes^^-f- 

:^ yuy <^ /u- ^ H 5 o 
[0 0 5 01 T y — /U':d-=3ri>';?7yl-AK::^yUSt^li. MJfeS 

>^:^yu>i<:=i/uS<h LTIi. j^^/^T-^t)^ 7 - l 2(DT}) 

[0 0 5 1 ] TV — /i-;^^iy^yu.i<^yUT ^ y SJCfi, 

mi^OT y — yi-:^:^rv';^7yi^7j<r^yur ^ /^P^^^^n^o 
m?d.TV—/i-^^i^:^yi-7r<=^yuT^ymtl.X\'t. mm 40 
J!^^iS:;ii5 7 — 12 (DT y — yu^:^>^;?7yU7K::^yUT ^ y S 

$^n5o fliJlET y — yi-;r:^v/;^/i-7K::^>'i'T ^ y S<7>^J 

[0 0 5 21 Tyi^^/i^X^-iiT V -yUXJ*--xoft5":^S 
SiftSSr^i-S Tyu=^ryu. ry— yu, ATJ^'^xn 

fi^:^S<b. ^SJ^^T/u^yu, ry— yu, .S:t/-^7^n 
li^:^S;^|5'g•st^5o mlKTyi-^yi-. T y -yu. &Xf^ 
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^^n^o mliSTyb^^yK T y -yu. RU^y^^m^:^ 

&(omz\'±^ ;^^ji^^^m. y zsLzz^fv^-^m. 2-\fv 

[0 0 5 3] ^"ry^n^^'^ti f^i!^:=^f^m\z.\t. 
^Wi"^-^^ n H;^:^ ?J?:=^yl-S^^t>'^«i^l<7:)-^v' n 
it;r^v^;t?yi'7K::^yi-^;!5^^^;h.^o ttJfS-^T" n^p^-^^iy 
;&yU;J?riyuS^ LTI^. J^^J1^^»755 2 - 1 2 (7:)-^7^ n 

^;^-^v';^yU7j<r=.yuS;55iEf^bv\ mtmmm(r>m\z. 
^yU7}^\:^yuSco0iJlrfi, 2 - fc' y v^yi-:^=^ yu;i<::^yu 
[0 0 5 4] --7^D^>^yUj^::^yUT^ ySiCfi. 

^^i-^--y"ciS;^y^*^yuT ^ y Si5:O^M®J^^7)-v7^ 

^yi-r ^ y S(0«?ijtc(i. 2-'f''^y =x^>::^/\y:i^=^jvr ^ 
ySx 3 -t^y >?>>^yU/}>::^yur ^ y^;i>5-^^n^o 
[0 0 5 5] --7"nfl^/U7t>^yuSl;:(i, m^^^^ir 

J^^ig^tJc;^^ 1 1 2<7:>^7^^^;^yU7^^=./^S;^S^f^ b 

>-;^yU3j>:^yUS. 3 - fc** y v^:x;^y^7}^:=^y^S7!|5^^n 

[0 0 5 6] -yU^trf^, g^*^^ 

7^ r^yUS;?)^-g-^n^o ^IE^7"aig;:^yu:7^^/US^ 
UTJi. j^^i^^i^;)^ 1 - 1 2cD---7'c7S^yU:7^::i/U 

;ii^^*n^o mIfe-^7"D^y^y^P'^:=^y^S<7:>^iJtc:j^. 4 
- t'y v?>;=^yi-:7^nyi.^;5S^^n^^ 

[0 0 5 7 J *^?^^rib^V^r. tfjfE-;S5^(A- 1 )(7)^i 
itl$> Ttfi-^^^(A-2)T-«$n'5r <t;6WSLV^ 
-^^^ (A- 2) 

[0 0 5 8] 

[^k5] 

-M^ (A- 2) 




[0 0 5 9 1 — fiS:^ (A- 2) 4^. ZM^^^y >:y h(7:)E 

^m-^Wo pfs^5o. 2 ojejt.±<75m^=-5»§ittSiSr^^o 
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<7)r y — >'^>^yu7^;::^y^S-efc!?. bi^t^Dfiv- 
[0 0 6 0] R\ R^. R^f^— (A-1) t 

fD^T-fe^o R^. R^i^^^^i^iJciTK^i^T-. ^gflfiJS 

b-yv»-S. t-^y^v^^-S. t^^v^v^. t-yy-:;^ 
h y T vn. ^v-/us, -oy^-r ^ 

V—ivW. -oy'^ry'— 7u^. :?^=3e■y-:/lt^ 

[0 O 6 1 ] — (A-2) T-|ftl^Lfc#*^iM^^fi 

m-t^m^. ^gm»<tLTti. (a-d Tia 

?^Ufce^«. G. R\ R^T'0iJ^bfc«^-f 

[0 0 6 2] ::::t% *!g*ffl»*T-fflv^^bi^5/^^ ^> h 

465tCf^-r5/ii6tC: 1 9 3 5^\ZL. p. Hammett \ZX^ 
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m\Z^ttiirZt^*^X^^/)K m:^\i. J. A, Deanfl. 
TLange^s Handbook of Chemistry J Ml 2}£> 19 7 
9^ (Mc Graw-Hill) ^ Ht^<D^mj iif«> 1 2 2 
9 6-10 3H. 1 9 7 9^ (m5fe^) {CiPLV\ 

*fc. *:«?^<D— iiS^ (A-1) 7!?M (A- 2) <D 
[0 0 6 3] y^j^ y hWi^m^mo pmt^O, 6 0U± 

(Dmi^^A^mmtvxn. i^T/m. :^hi^m. tj^^ 

yU^ :=! yl.^ (fl?y ;t V'-^ ::i /Ug) <i: L T 

20 m^f ^:it7!)^^Xt^o y^;^ iy h a pm^^^O. 4 5 J^±(7) 

71^) . ry — 71^:^71^ :7-<rLyU£ :7ai=i/Uj:^yU:7 
y'r^'^/U, N, N — ^7U';^yU>^r^-^7^) V -'^a 

<>'>^'fl::T7i'deyus (^JxJi. h y D n > ^/u) Sr^tf 
30 5r ^;05T-^^o 7N7f hgjftS^^a pM^^O. 30 

tf. N— ^^7^;^7 7U/'<^^yU, N, N — V/:7'5^/U;?(7 7U>'< 

S «^j;iJiV^7W;^7U^^yU;^arv'S) , ^^a7r>->ft:T 
40 ry— 7U£ 2, 4 - h a :7 o^^yU, 

y:t=^'y->^y7K 2 — <>-y^r:/y7K i-:7.r:^yu 

-2 ^vXxf ^ ^Vy7i.) ^^tf^ni:^^T-^>5o a 

pfiS;i)^0. 2 OJy.iom^fS^ltt^iOe.^*:^'!^ UTfi. 

[0 0 6 4] fltjfS-AJ^ (A-1) T-^$n^T>^fe^ 

i^^^iX-^^-CR^^^. -CR^ = Xh^ . R\ R^ii# 
>!?W^L<l:i7Kmi^^. 7Nn7r'vj!g^, v^ryS. :*7U 
50 7<^^/u£, ;^7U7j?:3rv-yu^. T7U^>'US. t Kaz^^v- 
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/^Sr-fo^o R^J&t/R^i: UT»^U< (i. *^J[^.^. 
[0 0 6 5] f^. tfJtS— (A- 1 ) T-^^n^iL-g^ 

[0 0 6 6] m^m\^7k^mm^m^-ffj:\^^:Lt:f>^!i^^mx 

[0 0 6 7] :^mmxm\^^^m&m\±. ^m^mx^^ 

(vs scE) hnt'r^:itr^m'^i.\^\ m^t 30 

m,&nnxh^i^t'tif'^i.< . mitmitL:/}^^ 1 . iv (v 

s SCE) X^hmXh^h(O^^^J:^itf^l.<^ 1. 
2V (v s SCE) t<7:>;d5*t»iT^L 

[0 0 6 8] mitmitLCOm (Eox) 

D e 1 a h a y ^"'N ew Instrumental 
Methods in Electrochemist 
ry''(1954^ Interscience Pu 
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b I i s h e r s ^tTU) ^A. J.Bar d fdi^" E 1 
ectrochemical Methods" (19 
8 0^ JohnWiley & S o n s ttfij) , S 

mmmm^'m^it^mm^'' (i 9 s 4^ &.n^mmf± 
TO ^ciE®$nTv^^, 

[0 0 6 9] M.i^m:imitmm't. i^mmmi- vd^m. 

^^^n^ 1 x 1 0-^~l x 1 o-^^^u 

0. Imo 1 dm-^OigJfi^^T^ f^:7"ofcVUT>^^^ 

(S^J|Sf<7>J8^f^ 0 . 0 0 Imo 1 dm-^) T-ffiiit^-^ 
D:^^:7^-{- J; «9Sy^b7^cfit (vs SCE) Sr^J^ 

[0 0 7 0] EoxCQfit(^^JtS|-7:i=^bm^l--COm^^(7:)^^-^ 

;if5;^# V ^gi^SSr*Ai-^ r i: t^ij: «9 ^^kfi^i^ J: ft 
[0 0 7 1] HtjfG— (A - 1 ) T-^^ix^ryfe^ 

T^(r:>m\^m'^^f\.^h(ox\±f^\\ 
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h^^y >'.r>' t'y Y:y^^}f(D^bf^^y ly^m 

[0 0 8 7] afflT-#Si^T>-«#.?fiJ<J: bT{:i. ^M(D 
fe^'J. >^ K:7zr.y— yu*fe^iJfe:5VN|^;^-/:7^y 

^m<OXofj:^m(0:^^^>^Xh^Xi>X<. ^^icii 

[0 0 8 9] fj:^^Xh. JI^T^O-r^n--, -^if^^^, 

[0 0 9 0] -I'^o— ;i7:7'^ — :3|^|S4#f^3,933, 

ff)4, 022, 620^P^i^«. 1^4, 326,024^?^,^S. m 
4, 401, 752-g-?^,^#. 1^4,248, 961 4#<2^flS58-l 
OlZg^-^e^m. ^H^ttfH, 425, p]l,476,760 
^P^/^PS. ^[ll^m, 973, 968-^0^.^0*. [^4,314,023^ 
P^T^ffl*. IrI4, 511,649-^0^^-03*. g^'>H#fF249,473A^0^ 

[R)5O2,424A-^P^^^0i»<7)^(I), (II)T'^$nS;^:7^ 
7 — . |S3513,496A'^?^*W*<75^(1). (2)T*^$nS;t?>^ 
'7 — (^\^\SM(Dy-2B). [^568, 037A^?^,^S(Di^ U — A 
1 cr)^(I)X-^^n5:*y7— . 7|e|a4#tf5, 066, 576-^P^ 

*EBS<7?:*^^ 1 (7345'-55?7<:7:>— «S:^(l)T-^$4xS;<;:/ 
7 — . mm ^4-274425-^>k^fR(7:)fm0008(7?-^^ ( I ) T' 
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m^ix^^yy—. m\mw^49s, 38iAi-^p^,^ffi*(7:)40H 

447, 969A1^!^^*(7:> 4 St7:>^(Y) T'^ ^tl^^Z/'y^ 

(m\Z^ Y-l(l7H),y~54(41 K)) . ^a#rF4, 476, 219 
^■mfm^(D:^ ^7:)36-58^T^7P^(II) - (IV) 

'5::i7>^y— (i|#tc:il-i7, 19( ;*7^17), I1-24{:j^7 7-^1 

9)) o 

[0 0 9 1 ] — ;>feH#fF4,3l0.6i9-g-P^ 

i^pa*. i^4,35i,897^0^?w«. mmms.ese^-mm 

10 *H4#tf3, 061,432-^§^^P#. [533, 725, 067^P^^B 

y f-^f^ ' v^-^ a — v^-y— No.24220(l984¥6 
M). [rINo. 24230(1984^6^). #BgBg60-33552-§-4!5^^. 
f^60-43659-^^fa. fB361-72238-^^$S. Ir160-35730-^^ 
fp}55-118034#ii^fg. iRjeO-lSSgSl-^-^fg. *!l^flF 

4, 500, 630-^1^?®*. IrJ4, 540, 654-§-0J^*. (^4,556,63 
0-§-WJ^S. HK<2:^BaWO88/O4795-g-|^«0«. ^^^^3-397 
37-§-^$R (L-57 (1 i:g:&T) , L-68 (12M*T) , L-77 (13M^ 

T). mmm56,257-^m^mm<D [a-4] -63(i34M), 

[A-4] -73,-75(139S)s 1^)486, 965 -^13^ jaB#<?5M-4, -6(2 
20 6S),M-7(27H). IWJ571, 959A-^P^,^[B«<7:)M-45(19M)> # 
B^5p5-204106-^^^CO(M-1) (eW). P]4-362631-^^fg<7:> 
^^02370M-22. *ll#t*3, 061, 432-^?«*0*. |1]3, 72 

5, 067*K*fflStCiE^(D ^ ^"7 — o 

[0 0 9 2] C/T V;^7 — :^[S4#fF4, 052, 212-^PJ,*0 
[134, 146, 396^!^;^fflS. [^]4, 228. 233-^P^,^PB#. [^4, 
296,200-^-1^,^$. ©C'J+l4#tm636-^?g;^E3#. 4tM¥4-2 
04843^<2^^<7)CX-1, 3, 4, 5, 11,12, 14, 15 (14—165) ; 4^53 
^4-43345-^^$gC7:>C-7, 10(35H), 34, 35(37M), (J-l), (I 
-17) (42~43M) ;4#gSq^6-67385-^^$g(7:>iS*Il 1 (O—^ 
30 ^(la)X{i(Ib)T'*$nS;i7:/'7— o 
[0 0 9 3] -ffl®tt3^^y — 

^y-^— . iSg-^^^y^— (^ye^u^j^^^, TKy^^^r- 
/u, TKyr^K. TKy^ur. ^Ky h) 

40 y\^'^W^(0\,<D1)^n-^ UV\ 

[0 0 9 4] flijlS7K:&iJcMO/i<y-^-i:LT{^. -fx^>' 

(75;^^;^vtt<D«?gtS$:*i-'5/-Ky -^-^^ ;^yU7j?v 
50 co^«T-t. m^WSL=^(nji^^^'^^(of^.x. Tz^Hriy^ 
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[0 0 9 5] tiim^*=^^^^V'^—tm?^\f=^^i^:^V^— 
-181547-^, mm 2001-181549 -g-tClS 

4-lf^/^^S#K. 2- (2-r^ y t3-Y/>::d- 
^J^v Jhlryco ir'-b b ( -5 v ^ {:i^gttt 

-e-t»^bv\ ttjss«g^^^y-^-tttjf5SS-^^^y 20 

— fi, mm 2001-22661 S-^JEfgtdffi 

(Tg) 

^n-t'^^2ffiJW±$r^^S<7?f^l'&T-ffil^S^;i5T'# 
[0 0 9 7] mjlBtt^iixKy -^-(Df^T-fc. HtlfB«?gttt 30 

[0 0 9 8] ^fcttjts^o^pi^y -^-oa-g^f^tc. t K° 

^^t^^^^m^-^xmA-r^^hx^ ho m^^mnm 

mco^Mtl.X\t. 0. 1—3, Ommo 1 /g;6SAT^ 
L<. 0. 2 — 2. Ommo 1 /g;6^^J: t^i^^ 7i 40 

[0 0 9 9] fjiio. mmmnrntx^x. tnmT=-:^>^\± 
<. mt^:^^^:y\^(DmnmtVX\t. lEtr. 
[0 1 0 0] tijiSffligtt7Ky-v-(7:)^T-l:(Mw) t bx 5o 
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ii^l 0 0 0;6^b 2 0 0 0 0 0Xfc«9> 2 0 0 0- 
5 0 0 0 0 57-^*3^^ 1 0 0 o^mxhh 

[0 1 0 1 1 mllEffl^f4.i<y ■^-{wioV>T. ^feSOtt^ 

^(Dm^^^x(DMmmm7^<DmB^^^m^^h t . mi^i 
^f^bv^(D^itf::^/^AKy-7'-. ^Ky^u^^^^^, T^y^^^;^ 

[0 10 21 WISe':^/v->i^y-^— <0*fl5:fi?iJt UTI:i. m 
512001-181549 ^fS® CD P-l) — P-10 
5) T^^^tfbn. ^ixgA^t^s PA-1) — PA-1 

1) i:KiT\z^m'tho e5fllrtt7?ltfiKSJ±;Sri8cfti- 

SfrlE^^^>^<y ■^-<^A*^«^Jti. i|#BB2 0 0 1 -2 
2 6 6 1 3-^i£tt<7:>P- 1) -P-3 8) r^m^fhti 

[0 10 3] PA-1) 2 -;t?/i-;i^>v/^^/vr ^ y U 

- ^/n-:7'^/^y y h^S'&ft (10:90) 

PA- 2) 2 -;^7>'l-/J^^^'>^5'>'Wri^ y U<— h/v>:7 3i 

=-)\^T^ y yuT ^ K/-f y y^/uy ^ y 

(15:10:75) 

PA- 3) 2-;^/l'2K=^i>^^/l-Ti:^ y h/n-:/' 
^/uy y h/iz-^^xr^/U- 2 -y y n^/U 
:^^^y^::x.^fVi^y^'7 (10:60:30) 
PA-4) N— ( 3 trVb) T y /UT ' 
^ K/ t e r t - >^'^yl-y <^ y /l-T ^ K/:7'^yUTi:^ 
y U—h^S-^ft (12:18:70) 

p A - 5 ) mm^mm^ ;^jvi3^v ^^m^m v ^yt >k y 

^ ^ ^) \y—V (3.4:96.6) 
P A - 6 ) a^^ib^'jt- 2 - y yi-;?7 h ^ 

v^3^c-Y yy^yuy ^ y v/-f^f\-T^ y 

S-g^^ (4:40:56) 

PA- 7) y nm h y /u/y y h y yi./^ 

yyn tVuy y U— h/2-;<7/U;K^>'^^yi/Ti5^ 
y U— h*fi-g^#: (40:40:15:5) 

PA-8) ^^f\^T^ ^)\^—V/xv-^^fV/^^^y)U 

- (20:80) 

PA- 9) N- t --Zf^JVT^ y/ur ^ K/n-y^/l- 

y h^a-^fls: (50:50) 
PA- 1 0) N- t -~zf^J\yT^ yyi-r ^ K/n-y^*^ 
yUT>:7 y u— h/T-:^ y /l-^^S-^fls: (30:67:3) 
PA- 11) ri/N^J'^^y (TiJ^ y n^yWii^J-aev-j:^ 
yl-) /n-y^/wy y U~ h^fi-g^^t (15:85) 
[0104] -«fem5&^5>m»(7:)M3t- 



45 

[0 10 51 MtE^T^i'^^^rtt. 7j<:14M<$ir^ 

•rtL-efooTt. 

[0 10 6] r r.r-. i^J6tfrfB>Ky -7—7 7^5/ :i';=^?r^'^ 
ro:frffi<^^— <7?«njii. sKy-^— 7X5/ ^';^Sr rati 

- 1 3 9 4 7 1 -i-iitffilCllEtfeWlir&^S^tf PjttS. 

[0 1 0 7J z.z.x\ m^mut^mmiz-^^^xmmi- 

mta^tiK ti>7K^-^tfmt^iS:-^\.x^^wm^^m 

< th7)^i:^tsmt^m:-%\.XT^^j-^—wm.^j^nwi^ 
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[0 10 8] H^IlE*femfe^^t^:iKIl:Ifcv^T, tfliStt^ 

ttiKy (^^fflii U-CI4, ^i2*fe^i)i o o^aaj 

l:i*tb. 1 0 — 1 0 O OK»&i5;4S^^b<, 5 0 — 60 
0 S»eB*i i (3 » * LV \ y W^ffifiJ-g-jiS 1 0 K 

tc:fctj. 1 0 0 0Kag|5Sr^^?>i:. «fea^^^^ifefg 

[01091 mmm-&u^'7-(om^mm.^^wimizidii- 

•5^*Si:bTI4. 1 ~4 5ffS%*s^f*b< . 2 — 3 

mfe^^(7?^J?S*i^.!: LT(4. 1 — 5 0 0 nin;6SiTS L 
<. 3 — 3 O O nm^JSJ: <3*T* b< . 3— 2 0 0 nm*5 

[0 1 101 -^wmn- 

wmm^'mi^^^m ^^m^-t ^ ^ ^ v ^ s ^mmm t 
LTI4, !i#jr$ijpii47i< , tnmm&m'^wimmmii^ 'J 
^-(ommmzm-^\,^xm:s.m^i-^^tr-X'^. 

y— -'K 1 /K tert 

#-K^®ltlJ. g^Sfa^f^^K P®?7'f^/K i^®f-Yy7°at- 
7U?^^ if<73;3^;xr--'i'^^3|ij, v'ai^'/w^si— x/u, xhvt 

^y =1— yu^y y T^yu^ u v^y =1— yu-:;' 

m^fhn^, mm^mi-Simmxm\'^x t, ^ u 2 aieA± 

iriorii. 7Ki:<o^g-g-jg!!^T-fooTt>Av\ 

[o 1 1 1 1 mti^mmmnmm&t Ltr^, ;*:^?^<7? 

50 ^mSrSL/j:v^®Siai^-r-foixliitt{;iSiJKH/j:v>;4S, flfiiE 
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ffl^ttd^y-'!'— 1 0 oirsspj-^fL, io~2ooosr 

Sa5>4S^f*U<, 1 0 0 — 1 0 0 OKflSl5j)5J; t)*f*L 

hr>. 2 0 0 0 1 . m^mwrnn^m^ 

[0 1 12] SflfEWSI^Sdli, *«l^^ro^^JE*Szk<t 
[0 113] -^io^ij- 

[0115] mt^^m^&t UT». h y y — ywr 

7K^'ft;^ h y ^7^. TK^s-fty i^mit:^ y 
IE 4" f pil'j li, m^mnf-i^WLm \^ it s ^ ft^^ts f^i 

-h$-fr5IK.^,*^f3l*. pH4. 5~10. Oi:/i.5J;5 
^A0-rs«O*SifiF* L< , pH6. 0~1 0. Ob^i^i. 

[01 16] ^m^7i^'&mm.^.^mmm\-i. m^wm.^ 

^nmni^m. its. ^r/ep^^4«groIHfi7►^^flrffl^^t, 

K) . Z^.-^^^M 5 0'CW±<73ibO7)S^F* L< . 1 7 0'=C£Jl 

±.<oh<r>t)^ii'Otil-±\.\i\ rrr- rjS7Xttj i:J4. 2 5 

Srv>5. 4 it, MSEiS7ktt;S».^,*1S^aE03^m*«:3 
~1 2T-*j50;!lSiff^b<, 4 — 1 0r-fcS(7?^SJ: 
*LV\ j^, ^il^i:(4 2 5t:tc:±3Jt-5K2£lc: 

TI4. *ll#fF^2, 3 2 2, 0 2 7 -^H^^B*, #11^ 

2000-78531 ^■mmm\:iwmM^^^m.<Di\L■^^ 
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MIEIi5».^,^^iJ<73ffifflfi2: L-CJ4, ;*:«PJ<73^;^^^ L 

1 0 oeigBJ-itU, 0 — 1 0 0 0Wa:gB;j5j?*L 
<, 0 — 3 0 0KfigB;«5± t)»*UV^, 
[0 117] t5IS5Jtfemi//3^l4^t!tS«?t'Jl4MfS'i^ 
y-^-^xy^';^. tfflE^fe»|-^*r«, «tllE^y-r-lP 

i LTI4, T = :^>. / 

LTIi, mjBE#feMtHfJlEfffi@14>}^y -^-tc7)-g-fttc*i- 
O— 1 O 0Ki%T-fo«3, 0 — 2 0!K»%;45jf*L 

20 [0118] -m^'mL=f-^^m<r>m'^- 

[0 119] fl«IlE«fe«ieT-^>tS:fe^. miEfflTKIS'l'V 

-So 

[0 12 01 i^:yi^mj^^. ^>^^i>,^>y 

Rrj-o-i^ i^zr, hmm:^m) :^^mf&m. r 

.y^ v?zc y Vm-^ (i. tfj|5;*:^PJ<D«fe^)&^ 
[O 1 2 1 1 :¥-W^?i<0^l^'i^^yzxLy V%ZUWi-<l^^\X. 

50 f^. 
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[0 12 21 --^o#.(^)^j!jD^ij- 

mm\h\^x. im'&^wmi. ^-^^-nmmA. 

^.AD^iJli . 4#M 2001-181549 -^<i^$g^^ tl^iE 

10 12 3] 7Km'A^m^m\'^fLmf5±M'^mMis.mm 
(om^x^m^n^o ym^^mmmt\.x\±7\^x.^m 

y yK >^f^::d-v?:J^ y =1— yu, 2->^yu-l, 3- 
tT'ny^^-v?:^— yK 1, 2, 6 -^=^i^>' h y yK 

i^^yiryv. h y yurDy'?^', >?a^^y— yur 

5: v^tc{-t*$^^^ffiTyi-=i— yvi^. r^yi-ryL-=' — 
yi^, :7yu:7 y yury^=i— yu. v>T-fe: h >^T/u=j— yu, ^ 

^U-^-^^^y 3— yU^y zc^yUm — T^yU^ i>iii^UV:^^y 
=i-;;-yL-^y ^ -^ylxzn — ^yP^ h y ai^ U>-i/y yl^^ 

-2-fayK>'. 1, 3~>5^7<5"yu-2--i' ^^:/y 

v/y:/. N-:i^5^yU'^yi-7}N y >-^(7)^^^^, ;7,yW7j^^ 
v^^^^yt'^^.yUTjNc^v' H\ 3 - ^yu^ U'>-^c7:>'a^Jt 

^ijt:i^3fiT-^vxTt>j:v^b> 2mu±mm\^xhx\f\ 
[0 1 2 4] mmmtimMmtx^xi^y 

^;^-7^yuJ^, TyU^yUT y — yu>^yUANv®?J£ 
Tyu:¥yu-<>'if >;^yU7^>^lfe. ^?a;^yi-^>®?JS7:^ 
cb*) . >^Tyu^yu;^yU7K^/N:^@?jfi. TyW^yi^y^-^^ 
;^7^yL'jte. -^:7<$^ u yU7^::/®7^yw-7y tK 

^v^:^^/^ {«^'Jx.<i\ 2, 4, 7, 

5-^v'V-4, 7 -i>^—;\^f^^) , JKy^^rS^Ji^^ 
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^:yS^Sf5Wt^:!^y'7i^. ^Ky v'ni^uvTyi-=^yur ^ 

i/y -fey >flgflS@?^>^7"yl-. :^=3e>>:n^U>';^:^.v. 

-So N, N- v>y f^yi^-N-TyU^yUT ^ 

*UV\ lEtw, #MBg5 9- 1 5 7, 6 3 6-g-0^(37) 
10 ~(38)Hs y-y— f^y^'-Y^^D — v^^ — No, 3 0 8 1 
1 9 (1 9 8 9^)fE«cCO^ffiStt^'Ji: LT^lf/ctcOt 

[0 12 5] -r:/i^;^i-ibc7:>^^fctl-^^>BI;65^r «9t::< <. 

fStt^fJ. i^7K+4a5>f4:;65 2 ^ V ^(:±i^7KttgB{S;ii^5>ft 

20 l^y^:^ l^- 6 -:<^— yUCO/K y h'HM^^J: 

i^>^:^^i^Vnmm (SURFYNOLv-y — X (A i 
rProducts&Chemicals?±) ) fj:^) 
^m^V< . "PXh. 5^^4 2 0 0J^±1 0 0 OUTCD 
tCOT^iS*?^ b< . ^^S3 0 0a±9 0 0j^TC0t><7);65 
3E{ci[?^b<s ^^&4 0 0Sl±9 O 0^T<Dh(O:Am 

[0 12 6] :^^m<D^ ly^ (ommWLti\^Z.^h^^m 
30 LTfe^\.Mi{i>« L/^l^T-2 0 — 6 OmN/m;6^^?^ L 
V\ ^?>{::2 5 — 4 5mN/m;$?»*LV\ 

[0127] >^?tm(0^ (D^^^m OmP a • s Jl^ 
T7)>$?^Lv^o 3!t::2 0mPa • s j|^TJ::l^Si-'5 r <b 

/uu--y^m. ^y t:'=-7i-ryi-=2— yU75^i'<^7Ki®tt>Ky-e 

[0 12 8] 5>tfc^ij. ^>ts:^^»j. mm±m. 
40 p:RH5im^<DmMm\'X. 2001-181549 ^-^^ 

^:^J:tl:it^M$tiXl^^<^^^(D>lt^i^^^m'r^Ztt)'^ 

[0 12 9] -^mmiu- 

^lUTJ^, 2001-18154 9^^fB/jr^*fCK 

50 [0130] 



(27) 



2003-221522 



51 



52 



JeJt.Tt-*3V^T f0Bj Jil>' f%j li, 
[01311 (UlttiiiJ 1 ) 

-mmmi (m^m^^'^mm (b-d oi^m) - 

7^h7l:KD77V 4 SB, tert-y^y— /W- 6 
SB, }a^t4^y-=i'— (PA- 6) 1. 5gB, ^iV^fe 
^ij(a-2l) 0. 5a5(73il-^^Ji^(c:. 2mol/L 

fco Ccoi^$rMJET3 orx-^^lL. @M^^1 6%co# 

mm?-<^«iC^I*, •{*:WSiZfeag-e2 2 nmT-fcofc (-^^-Y 
iS'nh^S/^UPAlSO; S«SI(*)ttSli-C-aiJ^) . 

JWT. rnSr^fe«SE^5^tfc4fe (B-1) i:B&l5i-5« 
[0 1 3 2] -Sa3^fi«j2 (*fe#«:^^^5^S^:^ (B-2) 

(r>mm - 

g^^jx^yu 3gB, v'^5'D^df-^^y V o. 5tB. 20 
+±jKy^- (PA-1) 1. 4g|5. (a -2 

1) o. 6tUcoz£-&^jSiSrPSiUfc„ — SljfEfttj^ 
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